Override of the radiation-induced mitotic block in human tumour cells by methylxanthines and its relationship to the potentiation of cytotoxicity.
The four methylated xanthine derivatives, caffeine, theophylline, theobromine and paraxanthine, were tested for their ability to override the mitotic block induced by ionizing radiation in the human bladder carcinoma cell line RT112. All four agents were found to partially override the block, ranking in terms of potency at a concentration of 1 mM in the order caffeine greater than theophylline greater than theobromine = paraxanthine. However, the effects of the four agents on the clonal survival of irradiated cells failed to correlate with the extent of override, both in terms of the relative effects of the four agents and the dose-response relationships; at a concentration of 1 mM only caffeine was found to potentiate cell killing as well as causing block override, whilst at higher concentrations all the agents had a significant effect on survival but little or no further influence on the degree of block override. It is therefore concluded that override of a mitotic block is not in itself sufficient to cause the increased killing seen when irradiated cells are incubated in the presence of caffeine, and that caffeine exerts its potentiating effect either by directly inhibiting repair of damage in DNA or by causing override of the radiation-induced inhibition of DNA synthesis.